Methylene blue protection against hypoxic injury in primary cultures of rat hepatocyte monolayers.
Mitochondrial respiration is inhibited in cells exposed to hypoxia, and the oxidation of NADH to NAD(+) is blocked. As a result, oxidation reactions requiring NAD(+) are blocked, disrupting cellular metabolism. We studied the influence of methylene blue, which oxidizes NADH, on hypoxic damage to primary cultures of rat hepatocyte monolayers. During hypoxic treatment of hepatocytes, aspartate aminotransferase leaked out of the cells into the culture medium. However, addition of methylene blue to the medium repressed the hypoxic leakage of the enzyme. The exposure of hepatocytes to hypoxia decreased the acetoacetate/beta-hydroxybutyrate ratio which reflects the redox state of the cell. The level of the acetoacetate/beta-hydroxybutyrate ratio in hypoxic cells was increased by the addition of methylene blue. These results suggest that methylene blue protects against hypoxic injury due to its oxidation of NADH.